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Development are based on the requirement of some classmates around. And aimed 
at combining the mobile Internet and the way of traditional courses. Students and 
teachers can get a better interaction by the mobile technology. And provide a platform 
of connection and discussions. And create a more convenient learning style for students 
and teachers. 
This topic used AngularJS framework to build application front-end design, and 
based on the front usage and background server separated. This system is divided into 
three parts, the employee-end, the teacher-end and the server-end. The employee-end is 
based on the mobile platform, and uses PhoneGap to encapsulate the web pages to suit 
many platforms. The teacher-end is designed by using the B/S model. The server-end is 
designed to do the things about data operation. And this system achieve the features of 
teacher naming, classroom exercises, questions on spare time and so on. It can improve 
the level of the education of company training, and increase the sense belonging to the 
company, and make the employee get well with company by the technical ways. 
Besides, this project fulfills the style of employees training, and makes the ways of 
employees studying and dealing with duty easily and more perfect. 
Finally, this subject realizes an interactive convenient learning system between 
employees and teachers. 
 














目  录 
第一章 绪论 .............................................................................................. 1 
1.1 研究背景和意义 ............................................................................................. 1 
1.1.1 移动互联................................................................................................ 1 
1.1.2 传统培训学习........................................................................................ 1 
1.1.3 网络学习.............................................................................................. 2 
1.1.4 项目开发意义...................................................................................... 2 
1.2 项目主要工作 ................................................................................................. 3 
1.3 论文结构安排 ................................................................................................. 4 
第二章 相关技术介绍 .............................................................................. 5 
2.1 企业员工培训系统 ......................................................................................... 5 
2.1.1 概述........................................................................................................ 5 
2.1.2 企业员工培训内容................................................................................. 5 
2.1.3 企业员工培训主要功能......................................................................... 5 
2.2 框架技术 ......................................................................................................... 6 
2.2.1 AngularJS 框架 ....................................................................................... 6 
2.2.2 Node.js .................................................................................................... 7 
2.2.3 Spring 框架 ............................................................................................. 8 
2.2.4 JPA 架构 ................................................................................................. 9 
2.2.5 RESTful ................................................................................................ 10 
2.2.6 Jersey..................................................................................................... 10 
2.2.7 面向对象的程序设计.......................................................................... 10 
2.3 使用工具及技术 ........................................................................................... 11 
2.3.1 GitHub................................................................................................... 11 
2.3.2 Postman ................................................................................................. 11 
2.3.3 PhoneGap .............................................................................................. 12 
2.3.4 MySQL 数据库 .................................................................................... 12 
2.3.5 Chrome 浏览器 ..................................................................................... 12 
2.3.6 Rational Rose ........................................................................................ 13 
2.4 本章小结 ........................................................................................................ 14 
第三章 系统需求分析 ............................................................................ 15 
3.1 教育移动化背景分析 ................................................................................... 15 
3.2 移动课堂总体需求分析 ............................................................................... 15 
3.2.1 系统目标.............................................................................................. 15 
3.2.2 功能权限分析...................................................................................... 16 
3.3 需求分析用例图 ............................................................................................ 20 
3.3.1 用户登录模块用例图.......................................................................... 20 
3.3.2 课堂点名模块用例图.......................................................................... 21 
3.3.3 课程操作模块用例图.......................................................................... 22 
















3.3.5 问答模块用例图.................................................................................. 24 
3.3.6 课程公告模块用例图.......................................................................... 25 
3.4 可行性及系统环境需求分析 ....................................................................... 26 
3.4.1 技术可行性分析.................................................................................. 26 
3.4.2 操作可行性分析.................................................................................. 26 
3.4.3 环境要求.............................................................................................. 27 
3.5 系统性能需求及接口分析 ........................................................................... 27 
3.5.1 性能需求.............................................................................................. 27 
3.5.2 接口分析.............................................................................................. 27 
3.6 数据描述 ....................................................................................................... 28 
3.6.1 数据库描述.......................................................................................... 28 
3.6.2 数据库整体需求分析.......................................................................... 28 
3.7 本章小结 ....................................................................................................... 29 
第四章 系统设计 .................................................................................... 30 
4.1 系统目标细化 ............................................................................................... 30 
4.1.1 具体欲达到目标.................................................................................. 30 
4.1.2 系统运行环境...................................................................................... 30 
4.2 系统整体架构的设计 ................................................................................... 30 
4.3 功能操作流程时序图 ................................................................................... 32 
4.3.1 登录模块时序图.................................................................................. 32 
4.3.2 课程模块时序图.................................................................................. 33 
4.3.3 点名模块时序图.................................................................................. 34 
4.3.4 学识模块时序图.................................................................................. 34 
4.3.5 公告模块时序图.................................................................................. 35 
4.3.6 练习模块时序图.................................................................................. 36 
4.4 系统数据库设计 ........................................................................................... 37 
4.4.1 数据库分析.......................................................................................... 37 
4.4.2 数据库详细设计.................................................................................. 37 
4.4.3 数据表关系图...................................................................................... 40 
4.5 类图设计 ....................................................................................................... 41 
4.6 网站拓扑图设计 ........................................................................................... 42 
4.7 本章小结 ....................................................................................................... 43 
第五章 系统实现与测试 ........................................................................ 44 
5.1 系统整体实现 ............................................................................................... 44 
5.1.1 员工端、教师端核心实现.................................................................. 44 
5.1.2 服务器端核心实现.............................................................................. 48 
5.2 用户登录模块实现成果 ............................................................................... 51 
5.3 学识问答模块实现成果 ............................................................................... 56 
5.4 练习操作模块实现成果 ............................................................................... 63 
5.5 课堂公告模块实现成果 ............................................................................... 67 
5.6 课堂点名模块实现成果 ............................................................................... 69 















5.8 系统测试 ........................................................................................................ 80 
5.8.1 用户登录模块测试............................................................................... 80 
5.8.2 课堂点名模块测试............................................................................... 81 
5.8.3 课程操作模块测试............................................................................... 82 
5.8.4 课程操作模块测试............................................................................... 83 
5.9 本章小结 ....................................................................................................... 84 
第六章 总结与展望 ................................................................................ 85 
6.1 总结 ............................................................................................................... 85 
6.2 展望 ............................................................................................................... 85 
参考文献 .................................................................................................. 87 

















Chapter 1 Introduction ............................................................................. 1 
1.1 Background and Significance ........................................................................ 1 
1.1.1 Mobile Internet..................................................................................... 1 
1.1.2 Tradictional Training and Learning ..................................................... 1 
1.1.3 Online Learning ................................................................................... 2 
1.1.4 Project Significance ............................................................................. 2 
1.2 Main Content ................................................................................................... 3 
1.3 Ordganizational Structure ............................................................................. 4 
Chapter 2 Technology Introduction ........................................................ 5 
2.1 Employee Training System ............................................................................. 5 
2.1.1 Introduction ............................................................................................. 5 
2.1.2 Content of Employee Training ................................................................ 5 
2.1.3 Main Function of Employee Training System ........................................ 5 
2.2 Framework Used ............................................................................................. 6 
2.2.1 Framework of AngularJS ........................................................................ 6 
2.2.2 Node.js .................................................................................................... 7 
2.2.3 Framework of Spring .............................................................................. 8 
2.2.4 Artifact of JPA ......................................................................................... 9 
2.2.5 RESTful ................................................................................................ 10 
2.2.6 Jersey..................................................................................................... 10 
2.2.7 The Object-Orient Programming .......................................................... 10 
2.3 Tools and Technology .................................................................................... 11 
2.3.1 GitHub................................................................................................... 11 
2.3.2 Postman ................................................................................................. 11 
2.3.3 PhoneGap .............................................................................................. 12 
2.3.4 MySQL Database .................................................................................. 12 















2.3.6 Rational Rose ........................................................................................ 13 
2.4 Summary ........................................................................................................ 14 
Chapter 3 System Requirement Analysis ............................................. 15 
3.1 Analysis of Mobile Education ...................................................................... 15 
3.2 Requirements of Project ............................................................................... 15 
3.2.1 System target ......................................................................................... 15 
3.2.2 Anlysis of Roles and Functions............................................................. 17 
3.3 User Case of Requirement Analysis ............................................................ 20 
3.3.1 Model of User Login User Case ........................................................... 20 
3.3.2 Model of Training Checking User Case................................................ 21 
3.3.3 Model of Course Operating User Case ................................................. 22 
3.3.4 Model of Exercise Operating User Case ............................................... 23 
3.3.5 Model of Q&A User Case ..................................................................... 24 
3.3.6 Model of Notification User Case .......................................................... 25 
3.4 Feasibility and System Environment Analysis ........................................... 26 
3.4.1 Feasibility of Knowledge Analysis ....................................................... 26 
3.4.2 Feasibility of Knowledge Analysis ....................................................... 26 
3.4.3 Requirement of Environment ................................................................ 26 
3.5 Requirement of System Capacity and Interface Analysis ......................... 27 
3.5.1 Requirement of Capacity ...................................................................... 27 
3.5.2 Analysis of Interface ............................................................................. 27 
3.6 Data Statement .............................................................................................. 28 
3.6.1 Database Statement ............................................................................... 28 
3.6.2 Analysis of Database Requirement ....................................................... 28 
3.7 Summary ........................................................................................................ 29 
Chapter 4 System Design ....................................................................... 30 
4.1 Detail of System Target ................................................................................. 30 
4.1.1 Concrete Target ..................................................................................... 30 
















4.2 Design of System Artifact ............................................................................. 30 
4.3 Sequence Diagrams of Function Model ...................................................... 32 
4.3.1 Model of User Login Sequence Diagram ............................................. 32 
4.3.2 Model of Training Checking Sequence Diagram .................................. 33 
4.3.3 Model of Course Operating Sequence Diagram ................................... 34 
4.3.4 Model of Exercise Operating Sequence Diagram ................................. 34 
4.3.5 Model of Q&A Sequence Diagram ....................................................... 35 
4.3.6 Model of Notification Sequence Diagram ............................................ 36 
4.4 Database Design of System ........................................................................... 37 
4.4.1 Analysis of Database ............................................................................. 37 
4.4.2 Detail of Database Design .................................................................... 37 
4.4.3 Picture of Database Tables’ Relation .................................................... 40 
4.5 Design of Class Picture ................................................................................. 41 
4.5 Network Topology Design............................................................................. 42 
4.6 Summary ........................................................................................................ 43 
Chapter 5 System Implement and Running Result andTseting ......... 44 
5.1 Implement of System .................................................................................... 44 
5.1.1 Main Implement of Teacher’s Side and Employee’s Side .................... 44 
5.1.2 Main Implement of Server Side ............................................................ 48 
5.2 Implement of User Login Model .................................................................. 51 
5.3 Implement of Q&A Model............................................................................ 56 
5.4 Implement of Exercise Operating Model .................................................... 63 
5.5 Implement of Notification Model ................................................................ 67 
5.6 Implement of Training Checking Model ..................................................... 69 
5.7 Implement of Course Operating Model ...................................................... 72 
5.8 System test ..................................................................................................... 80 
5.8.1 Model of User Login User Case Testing ............................................... 80 
5.8.2 Model of Training Checking User Case Testing ................................... 81 















5.8.41 Model of Exercise Operating User Case Testing ................................ 83 
5.9 Summary ........................................................................................................ 84 
Chapter 6 Summary and Outlook ......................................................... 85 
6.1 Summary ........................................................................................................ 85 
6.2 Outlook........................................................................................................... 85 
References ................................................................................................ 87 















































































































































用到的技术及工具进行了简略的介绍，其中包括 AngularJS 框架、NodeJs 技术、
Spring 框架、JPA 架构、RESTful 设计原则、Jersey 框架的技术介绍，以及 GitHub
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